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ABSTRACT Objective: To discuss the effects of superelastic nickel-titanium archwires (SENT) and
heat-activated nickel-titanium archwires (HANT) on the initial alignment efficiency of mandibular anterior
teeth and pain levels of the patients with extraction orthodontic treatment and non-extraction orthodontic
treatment by using low-friction self-ligating brackets, and to provide the basis for the selection of the most
suitable archwire in orthodontic clinical practice. Methods: Eighty patients underwent fixed orthodontic
treatment with self-ligating brackets were randomly assigned to SENT or HANT subgroups, and there
were 40 patients in extraction orthodontic treatment group and 40 patients in non-extraction orthodontic
treatment group. A single operator fully engaged a 0.014-inch straight archwire into the brackets. The
patients, operators, and data measurers were all blinded; the initial clinical alignment efficiency of the
archwires of the patients in various groups was observed, and the Little’ s index was calculated; the visual
analog scale (VAS) scores and pain perception of the patients in various groups were recorded 4 h after
initial bonding of the appliances and every day before breakfast during the first week of orthodontic
treatment; multivariate regression analysis was performed for the initial Little’ s index, gender, and age,
and the influence factors of pain in the patients was analyzed. Results: There were no significant differences
in age, gender, and initial Little” s index among the patients in extraction group and non-extraction group
(P>0.05). Compared with before treatment, the Little’ s indexes of the patients in both HANT and
SENT subgroups in non-extraction orthedontic treatment group were decreased 4 weeks after treatment,
but the difference between groups was not significant (P>>0.05). Compared with SENT subgroup in
non-extraction orthodontic treatment group, the Little’ s index of the patients in HANT subgroup was
decreased (P<C0.05). In extraction orthodontic treatment group, there were no significant differences in
Little’ s indexes of the patients between the HANT and SENT subgroups before and after treatment (P>
0.05). The pain perception peaked on the first day after initial bonding and gradually decreased to baseline
levels. The patients in SENT and HANT subgroups in both extraction and non-extraction orthodontic
treatment groups showed the similar patterns of pain change. There were no significant differences in the
average VAS scores and maximum pain intensity scores between the patients in SENT and HANT
subgroups at different time points (P>>0.05). The type of archwire had no significant effect on the degree
of pain, while time significantly affected the degree of pain. The multivariate regression analysis results
showed a significant correlation between initial Little’ s index and maximum VAS scores of the patients
in extraction orthodontic treatment group (6=0. 359, P=0.033). Gender and age did not affect the degree
of pain of the patients in either group. Conclusion: When applying low-friction self-ligating brackets for
orthodontic treatment, the initial alighment efficiency with 0. 014-inch HANT archwires is superior to
0.014-inch SENT archwires in non-extraction treatment group, while both archwires show the same
efficiency in extraction patients. SENT and HANT archwires do not affect the initial degrees of pain of the
orthodontic patients.
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A': Intraoral scanning diagram; B: Digital model diagram; C: Little’ s index measurement diagram. Little’ s irregularity index=a+b-
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Tab.1 Clinical data of patients in extraction orthodontic treatment group and non-extraction orthodontic treatment group

Group n Age(year) Male/Female Little’s index (//mm)
Extraction orthodontic treatment
SENT 19 17.474+5.66 3/16 4.31+£1.11
HANT 18 15.1744.37 2/16 4.36£0.97
Non-extraction orthodontic treatment
SENT 17 14.124+1.45 5/12 4.06+£0.87
HANT 17 13.474+1.70 8/9 4.26+1.14
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Tab.2 Alignment efficiency of anterior teeth of patients in SENT and HANT groups

(z=s, I/mm)

Little’s index

Group n

Before treatment 4 weeks after treatment

Extraction orthodontic treatment

SENT 19 4.314+1.11 1.8440.57
HANT 18 4.3640.97 1.804+0.87
Non-extraction orthodontic treatment
SENT 17 4.0640.87 1.99+0.88
HANT 17 4.264+1.14 1.84+0.79
"P<C0.05 vs SENT sub group in non-extraction orthodontic treatment group.
457 45¢
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4h 1d 2d 3d 4d 5d 6d 7d
Time after initial archwire placement
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4h 1d 2d 3d 4d 5d 6d 7d
Time after initial archwire placement

B

A : Extraction orthodontic treatment group; B: Non-extraction orthodontic treatment group.
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Fig. 3 VAS scores of patients in SENT and HANT subgroups in extraction orthodontic treatment and non-extraction

orthodontic treatment groups 1 week after initial archwire placement
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Tab.3 Mean daily pain scores and highest pain intensity scores of patients in SENT and HANT subgroups in extraction

orthodontic treatment and non-extraction orthodontic treatment groups

VAS score VAS, .«

Group n
4h 1d 2d 3d 4d 5d 6d 7d score

Extraction orthodontic
treatment
SENT 19 4.114+2.69 4.214+2.72 3.58+£2.29 2.78£2.15 247+£2.22 1.74£2.18 1.474+1.95 1.21+1.62 5.114+2.62
HANT 18 3.33%£2.33 3.66+£2.11 2.39+1.75 2.11£1.68 1.22£1.59 0.56£1.09 0.334+0.77 0.2240.65 4.564+2.01
Non-extraction
orthodontic treatment
SENT 17 3.00+2.26 4.064+2.49 2.94+2.04 247+1.74 1.65£1.77 1.17+1.43 0.764+0.90 0.4740.72 4.88+1.87
HANT 17 3.354+2.26 3.824+1.91 2.47+1.66 1.59+1.54 1.18+1.42 0.94+1.25 0.714+1.26 0.534+1.07 4.824+1.67
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Tab.4 Repeated measurement analysis of variance

Group Source Type Il sum of squares df Mean square F P
Extraction Time 411.258 2.570 160.014 33.778 <20.001
orthodontic Archwires type 69.318 1.000 69.318 3.712 0.062
treatment Time vs archwires type 4.691 2.570 1.825 0.385 0.733
Non-extraction Time 364.085 7.000 52.012 26.279 <£0.001
orthodontic Archwires type 4.004 1.000 4.004 0.467 0.499
treatment Time vs archwires type 8.437 2.882 12.928 0.609 0.604
XA B Little” s FO4C P B0 ANAR 06 3277 TR T DR
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